We describe the development of PCR-RAPD method to detection of Indian crocodiles. According to CITES (Convention on International Trade in Endangered Species) of Wild Fauna and Flora and 1972 Indian Wildlife Protection Act, for conservation of crocodile species listed subject to illegal trade for three Indian crocodile species were selected for simple, rapid and reliable molecular method for identification of crocodile-based crime exhibits like bones, skin, etc. DNAbased identification of species using PCR-RAPD technique for an identification of all the three Indian crocodile species, Crocodylus porosus, Crocodylus palustris and Gavialis gangeticus is presented here. A 780 bp segment of cytochrome b gene was amplified using novel primer followed by RAPD method it has produced Indian crocodile species-specific pattern for identifying three Indian crocodile species separately, which fulfills the prerequisite for its forensic application, this technique will show useful in recognition of all three Indian crocodile species genetic identification assay for enforcement use and strengthen conservation efforts.
Introduction
Most of crocodilians species are keystone species in their respective ecosystems, these are least understood species of all non mammalian vertebrate groups and usually famous as reptilian class (Verma et al., 2003) . It includes 23 living species of crocodiles are endangered and also it's facing the complexity of habitat distraction and fragmentation due to human activity, and most are considered endangered (Verma et al., 2003) . In India three crocodile species i.e. Crocodylus porosus (Saltwater Crocodiles), Gavialis gangeticus (Gharial), Crocodylus palustris (Mugger) all these species were placed in IUCN Red list (www. Iucnredlist.org) and also included in CITES appendix-1, besides this India has implemented Wildlife Protection Act 1972, which includes all three indian crocodile species are in schedule I and forbids illegal hunting in order to protect vulnerable species. Strict convention and implementations of many conservation programs have been enhanced the status of populations of these species (Thorbjarnarson 1992 ). On the other hand, illegal trade and poaching continues to exacerbate the existence of these antiquities, unfortunately inadequate data available on these species and lack of simple scientific methods for identification of confiscated biological materials prove to be major hurdles in effective law enforcement. In this point of view, the use of molecular methods for species recognition is predictable. The conservation and genetic efforts are showing the necessity A wide range of molecular genetic methods has been used to aid in the detection of crocodile species, one such molecular method is random amplified polymorphic DNA-PCR (RAPD), and it has been revealed to be important for species recognition and authentication of polymorphism ( In this manuscript we used cytochrome b gene based primers were designed for earlier studies about confirmation of existing crocodile species (Bellis et al., 2003) , to develop a easy PCR-RAPD technique for the forensic identification and differentiation of three Indian crocodile species. This study holds promising results for useful forensic examination in order to prevent the enforcement of law and to conserve these endangered species.
Materials and methods

Sample collection and DNA extraction
All these three species of crocodile blood samples were obtained from Madras Crocodile Bank Trust (MCBT), Centre for Herpetology, Mamallapuram. Tamilnadu, India, under the consent of Ministry of Environment and Forests, Government of India, New Delhi. Extraction of genomic DNA from three species namely Crocodylus porosus, Crocodylus palustris and Gavilis gangeticus were carried out by standard phenol: chloroform procedure (Sambrook and Russel 2001) and further purified using Microcon 100 centrifugal filter column (Millipore Corporation, Billerica, MA).
PCR amplification for Cyt-b gene
PCR reactions were performed in 25 µL reaction volumes, containing 2.5 µL (0.2 µM) of the following primers: CP14715: 5'TGA GGA GCA ACC GTA ATT ACC AAC CT-3'; CP15546: 5'-TCT GTC TTA CAA GGC CAG TGC TTT -3' , 1.25 µL of MgCl2 (2.5 mM) (Invitrogen Life Technologies, Sao Paulo, Brazil), 2.5 µL of dNTPs (2.5 mM each) (MBI Fermentas, Glen Burnie, MD), 2.5 µL of 10X buffer (containing 200 mM Tris-HCl, pH 8.4, and 500 mM KCl) (Invitrogen Life Technologies), 1.0 µL of Exprime Taq DNA polymerase (5 U/µL) (Genet bio), and 3.0 µL of genomic DNA (100 ng), under the following cycling conditions: 94°C for 5 min of initial denaturation followed by 30 cycles of: denaturation at 95°C for 1 min; annealing at 50°C for 30 s; extension at 72°C for 45 s. Amplification ended with a 5 min final extension step followed by a 4°C hold. All the reactions were carried out in Gene Amp 9700 thermal cycler (Applied Biosystems, Foster City, CA). The amplicons were checked in 2% agarose gel containing 0.5 µg⁄mL of ethidium bromide stain.
RAPD analysis for PCR products
An arbitrary primer supplied as part of a commercial RAPD analysis primer set (Amersham Pharmacia Biotech, Amersham, U.K.) ( Table 1 ) was used to generate fragment of Cytocrome b in crocodilian genomic DNA.
Standardized reaction beads and amplification (PCR-RAPD)
Premixed and dehydrated reaction beads delivered in 0.5 mL PCR tubes were used (Ready-To-Go RAPD Analysis Beads). The beads are composed of thermostable polymerases (AmpliTaq DNA polymerase, Stoffel fragment), dNTPs (0.4mM each dNTP in a 25µL reaction volume), BSA (2.5 µg), reaction buffer (3 mM MgCl2, 30 mM KCl and 10mM Tris, (pH 8.3) in a 25 µL reaction volume). They were stored in the dark at constant ambient temperature (4°C). Before PCR, beads were rehydrated with sterile deionized water, and 5 µL (25 pM) primer was added. Final concentrations in a total of 25 µL reaction mix: 1.5 units Taq, 10 mM Tris-HCl (pH 9.0), 50 mM KCl, 1.5 mM MgCl2, 200 mM of each dNTPs and stabilizers to including BSA, 25 pM primer. DNA amount was varied around, >50 ng. PCR program: 45 cycles; preheat 95°C for 5 min, denaturation: 95°C for 1 min, annealing: 36°C for 1 min, extension: 72°C for 2 min followed by a 4°C hold. PCR was performed on Gene Amp 9700 thermal cycler (Applied Biosystems, Foster City, CA).
Electrophoresis and detection of PCR -RAPD products
RAPD pattern were checked in 2% agarose gel containing 0.5 µg/mL of ethidium bromide stain. Electrophoresis conditions: 90 volts for 3 h.
Results and discussion
Three Indian crocodile species were chosen for analysis Crocodylus porosus, Crocodylus palustris and Gavilis gangeticus. All the three Indian crocodile species are included in Schedule I in the Wildlife Protection Act, 1972 and are prohibited from hunting and any illegal trade still the illegal poaching continues to be a major threat for these species (de Klemm et al., 1989; Sinha 2002 ). The strategies of conservation demand a simple molecular technique for the investigation of wildlife crimes. Therefore, the current study focuses on the development of an easy and reliable method to identify and differentiate all three Indian crocodile species for forensic authentication.
In this analysis we have used our primers for the amplification of partial (780 bp) cyt b gene in all three Indian crocodile species. The 780 bp fragment fulfills the requirement of species identification through PCR-RAPD (Table-1 ). The amplified partial cyt b gene sequences were mapped to determine the random polymorphism of all three Indian crocodile species were found to generate distinctive polymorphic pattern in all three crocodile species (Table 2 and Fig.1 ). The PCR-RAPD analyses yielded species-specific polymorphic patterns in the direct digestion of PCR products with each of the RAPD primers, (Fig. 1) separately. Six different primers utilized produced satisfactory results in the differentiation and identification of Indian crocodile species. Our major goal was to develop a simple and rapid method for the authentication of Indian crocodiles, but as most often the forensic laboratories receive highly degraded samples for examination (Bellis et al., 2003) , the determination of species identity using these samples becomes a challenging task (Verma et al., 2003) . In this regard the current protocol proves efficient even in cases of highly degraded tissue samples as DNA source in forensic identification of species without the further need of sequencing analysis. 
Conclusion
The species-specific patterns generated by present PCR-RAPD analyses of cyt-b gene are helpful in characterization of the Indian crocodile species. This concise PCR-RAPD protocol with a set of six primers allows the discrimination between three different crocodile species, thus helping in rapid evaluation of species status of the sample in question. This technique could be a valuable tool for forensic laboratories and wildlife personnel requiring identification of the confiscated biological materials in cases related to crocodile poaching, thereby contributing to the conservation of these keystone species.
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